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This study presents a summary of results achieved by the anthropological and archaeological com-
parison of the cremated remains recovered at the Ludas–Varjú-dűlő cemetery. The site represents the 
burial ground of the Early and Middle La Tène period in Eastern Hungary where the tradition of crema-
tion dominated.
To demonstrate the significance of this work it is necessary to give a short overview of previous 
research at this point. The first anthropological analysis associated with the Celtic population in Hungary 
was completed by Nemeskéri and Deák who analyzed remains from fourteen known sites available in 
the 1950s (Nemeskéri–Deák 1954, 148–149). Zoffmann (2001) published a comprehensive anthropo-
logical study of 137 individuals from 35 Celtic burial sites, however – similarly to her previous essays 
– the primary focus was on the osteological examination of inhumations (Zoffmann 1998; 2000; 2002a; 
2002b). Besides these studies made in Hungary, anthropological material from several Celtic cemeteries in 
Slovakia – e.g. Dubník and Maňa – has also been examined in recent decades (Vlček 1957; Dacík 1983; 
Jakab–Vondárková 1989). Research took a significant step forward with the analysis of the cemetery of 
Malé Kosihy. Detailed anthropological analysis was carried out not only on the inhumation burials, but 
also on 45 cremated burials. Besides age and sex identification, the cremated remain’s position within the 
grave (a single or multiple burial groups) and also the spatial relation between individuals (single or mul-
tiple individuals) were examined in detail (Jakab 1995).
In the Carpathian Basin, scholars chiefly concentrated on inhumations whereas cremated burials 
received less attention. Meanwhile, in France a new archaeo-anthropological approach has developed, 
opening up new ways for the analysis of cremated remains. By this new method not only the anthropo-
logical characteristics but certain signs of burial rite can also be analyzed on cremated bones (Duday Et 
Al. 2000, 7–29).
The recent archaeological investigation of Ludas provided good potential for the application of the 
new archaeo-anthropological method. To emphasize the significance of the current study an overview of 
funerary research will be given concerning the Late Iron Age of the region. Approximately two hundred 
Celtic cemeteries are so far known in North-eastern Hungary. Only a quarter of these burial grounds have 
been archaeologically investigated and/or the remains entered into inventories. Smaller or larger scale 
excavations were carried out only at two dozen cemeteries, among these the excavation of Mátraszőlős 
(1957–1958: Patay 1972, 353–358), Vác (1969–1974: Hellebrandt 1999, 55–146), Ludas (2001–2002: 
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Szabó–Tankó 2006) and Sajópetri (2004–2006: Szabó 2006, 61–71; Szabó Et Al. 2006, 221–225) can be 
regarded thorough and complete. Although Mátraszőlős were investigated more than half a century ago, 
neither the archaeological nor the anthropological data is available yet from these sites. Hellebrandt in her 
comprehensive study on the La Tène period in North-eastern Hungary included a few smaller cemetery 
sections – e.g. Kistokaj, Radostyán, Muhi – (Hellebrandt 1999) besides her focus on the large burial 
ground of Vác. The importance of Hellebrandt’s work is undisputable; however, the anthropological analy-
sis of burials is missing from the study. Unfortunately, the published description of burials and drawings 
are too sketchy to offer reliable information on burial rites. On these grounds therefore a comparative 
archaeological study based on the funerary record in the region cannot be carried out at the moment due 
to the imbalance in current data. As opposed to previous research, the excavation at Ludas (Szabó–Tankó 
2006) and Sajópetri (Szabó Et Al. 2006) cemeteries were completed by modern, detailed documentation 
methods creating potential for the new archaeo-anthropological perspective focusing on the La Tène 
period in this area. The analysis of the remains from Sajópetri is still ongoing whereas the results from 
Ludas have been published recently (Szabó 2012). In the case of Ludas, anthropological data were avail-
able from which further information was derived concerning burial practice and funerary rites.
 At the site of Ludas–Varjú-dűlő a biritual cemetery containing both primary inhumations and 
cremation burials of the La Tène period was unearthed. The cemetery contained 77 cremations and 5 
inhumations (Fig.  1) – a proportion of 
which corresponds to other La Tène ceme-
teries recovered in north-eastern Hungary. 
Across this region, the dual ritual burial 
tradition dominates the Celtic cemeter-
ies throughout the period. It seems to be a 
tendency that the number of inhumations 
is significantly lower than the number of 
cremations. For instance, at Mátraszőlős 
similarly to Ludas, there were hardly any 
inhumations documented (Patay 1972, 
353). In terms of burial practice, Vác and 
Sajópetri is slightly different since here 
more than one third of the burials were 
cremated (Hellebrandt 1999, 84; Szabó 
2006, 62).
The skeletal remains recovered from 
Ludas were very poorly preserved as a 
result of various chemical reactions in local 
soils and microbial degradations (Mays 
2010, 23–27). The skeletal remains of only 
one individual (burial 951) were in suitable 
condition for anthropological examination 
as opposed to the numerous cremations 
on which the archaeo-anthropological 
method was carried out. Of the 77 exca-
vated cremations, 58 burial remains were 
proper for osteological analysis. Cremated 
bone fragments of 19 burials either per-
ished or were in a very poor condition. 
The examination of seven multiple buri-
als, despite their suitable condition, were 
limited to the identification of the main 
anthropological characteristics; the osteo-
logical separation of individuals by cur-
rently used methods was not possible.
It is important to note that in the 
case of cremated remains their analysis is 
Fig. 1. Ludas–Varjú-dűlő. Map of the Celtic cemetery. 1. 
inhumation; 2. cremation burial; 3. urn grave; 4. destroyed burial.
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much more limited compared to inhumations. Although cremated bones are more resistant to chemical 
processes taking place in soils than inhumations, the determination of age, sex and pathological condi-
tions in most cases can only be estimated. From the point of view osteological analysis, it is of fundamental 
importance that the remains are excavated, documented and lifted with great caution and thoroughness 
(for general methodological problems in archaeology see Mays 2010, 311–322).
The first step in the osteological analysis is the identification of the main skeletal elements (skull, axial 
skeleton, appendicular skeleton: pelvis, upper and lower limbs) and the conduction of necessary measure-
ments. The condition, colour, fragmentation and deformation of bones are also recorded and by this the 
compiled dataset could shed light on the final treatment of the body: whether and how the deceased was 
placed on a funerary pyre, and the method and circumstances of the cremation process. For instance, vari-
ation in the colour of cremated bone fragments (of the same skeleton) implies that the pyre was burning 
with various intensity and the body was exposed to flames of different temperatures. This phenomenon is 
referred to as heterogenic burning. In contrast, if the bone fragments are uniform in colour – homogenic/
homogeneous burning – the whole body was exposed to equal temperatures (Mays 2010, 324–325). The 
majority of calcined bone fragments discovered at Ludas were homogeneous whitish-grey or greyish-blue 
coloured. Cremated remains of variegated, yellowish-brown or black colour – implying heterogeneous 
burning – were present in significantly lower proportions. Therefore it can be concluded that both hetero-
geneous and homogeneous burning of dead bodies were practiced at Ludas. This implication is supported 
further by parabolic signs detected on most of the cremated remains which occur during the initial phase 
of the cremation process, and by linear cracks appearing as the result of generally higher temperatures. 
Parabolic cracks develop on relatively low temperatures (200°C) whereas linear cracks evolve by intensive 
exposure of higher temperatures (700°C) (Mays 2010 322–323). To further establish the maximum tem-
perature of burning, melted bronze objects found among cremated remains can provide guidance. In a 
number of burials burnt and melted bronze ornaments indicate temperatures reaching 800–1000°C (the 
melting point of this copper alloy depends on the tin content. If the tin content is lower than 20% the melt-
ing point is around 800–1000°C, Turner-walker 2009, fig. 1/2).
The majority of cremated bones recorded from Ludas was greyish-white coloured, well-fragmented 
and thoroughly burnt indicating that human remains were manipulated during the cremation process and 
that of each stage of the procedure was looked after and controlled. It has to be noted here that the level 
of fragmentation – besides the manner of burning – could have been affected further by the instant col-
lection of hot remains, spraying with cold water or washing. As a result of thermal stress the bones shatter 
even more (Sigvallius 1993, 122). The majority of cremated bones from Ludas are micro-fragmented, 
and the average fragment size is around 10 mm. This level of fragmentation makes it considerably difficult 
to age and sex the remains. To identify the age and sex of individuals the same method was applied for 
both cremations and inhumations (for the detailed discussion of this method see Mays 2010, 317–320). 
During the analysis, signs of trauma and other pathological conditions were also recorded which could 
hold valuable information on the deceased person’s lifestyle.
Following the separation of skeletal elements detailed measurements were taken on fragments 
associated with each particular bone. Calculations based on these measurements represent the pres-
ence of certain anatomic units by percentage. The overall mass of cremated remains generally ranges 
between 100 g and 200 g and it never exceeds 700 g (Fig.  2, Appendix 1). Analyses carried out in 
present day crematoriums have shown that the average mass of a cremated mature adult is around 
1500–2300 g (Trotter–Hixon 1974, fig. 1). By comparing these data with the measurements taken on 
the Ludas remains it can be concluded that only a certain proportion of selected bones were actually 
placed in the grave.
At this stage of the investigation, further to the anthropological data collection, archaeological infor-
mation can be derived as well. During the anatomical identification of bone fragments it becomes clear 
if the remains belonged to one or more individuals. In the case of multiple burials the number and com-
position of fragments indicate whether the deposition of multiple individuals was carried out intention-
ally or the remains of more than one individual were accidently mixed up during the cremation process. 
Intentional deposition of multiple burials can clearly be identified by the presence of characteristic skeletal 
elements belonging to numerous individuals (e.g. more than two caput femoris, etc.). Multiple burials can 
be suspected when along the remains of adults, bone fragments of a child occur, or the age differences of 
bone fragments are clearly distinctive (e.g. different stages of epiphysis fusions are present).
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Fig. 2. Mass of cremated human remains (g) in each burial, showing the proportion of anthropologically  
identified bone fragments.
There were altogether eight double burials documented at Ludas. In two cases the cremated remains 
of two adults (burial 711, 1009), in five cases an adult and a child (burial 686, 699, 725, 1051, 1267), and 
in one case a newborn and a child (burial 1139) were placed in the grave together. Sometimes the mass of 
cremated bone fragments possibly indicate multiple burials; e.g. burial 686: 401 g, burial 711: 646 g, burial 
1050: 672 g (Fig. 3, Appendix 1).
Bone fragments belonging to two individuals were mostly mixed and deposited in a little heap in 
the grave (burials 699, 725, 1051, 1139 and 1267). In burial 699 and 1267 the remains of an adult woman 
and a child of age Infans I were mixed, moreover, in the case of burial 725, an adult of unidentifiable sex 
and a child of Infans I were found together. These burials could represent two individuals (mother and 
child) who were cremated together. In other cases the presence of multiple individuals is supposed by 
their separate deposition in the grave. From burial 1009, an adult male, and alongside vessel no. 5, an 
adult female were recovered. In burial 711, near to the cremated remains of an adult female aged around 
24, bone fragments of another adult female were documented around bracelet no. 5 (Fig. 3). It has to be 
pointed out that in this case the bone fragments of the two individuals show signs of exposure to different 
temperatures which implies that they were cremated on separate pyres. In burial 686, neonatal remains 
were partly placed in a vessel and were partly mixed with bone fragments of an adult male. It is likely in 
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this and similar cases that the cremation of these two 
individuals was carried out on the same pyre. The inter-
pretation of burial 1139 is slightly more problematic as 
among the neonatal remains, skull fragments of a child 
aged Infans I were found. The two children could have 
been cremated together, however, the missing skel-
etal elements of the older child raises issues for which 
we have no satisfactory answers yet. Furthermore, in 
some child burials the total absence of skull bones can 
be observed. In burial 1267, among the remains of an 
adult female, cremated skeletal bones of a child were 
detected, but the infant’s skull fragments were not pre-
sent at all. From burial 1051, among calcined skeletal 
bones of a child aged around 1 year old, skull fragments 
of an adult were documented. In this case the mixed 
remains of the two individuals imply cremation on the same pyre. There is no explanation so far why the 
skeletal elements of the adult and the skull bones of the child were missing from the grave.
The case of burial 665 is noteworthy as here only the post-cranial bones were present, the remains of 
the skull were absent. A possible explanation could be that the skull was not placed in the grave, thus was 
not cremated with the rest of the body in the first place. In inhumations from the La Tène period, post-
humus manipulation of bodies has been documented in some cases – e.g. Sajópetri (Szabó 2006, 62) –; 
therefore similar manipulation of bodies during the cremation process cannot be ruled out either. At 
Ludas, in the case of two cremations, signs of quasi contemporaneous manipulation were detected. The 
fill of burial 954 was later disturbed and a cooking vessel was placed upside-down in the grave, a similar 
situation was documented in burial 686. These later interferences did not aim to disturb the remains ini-
tially and demonstrate that interaction with the deceased did not stop with the event of burial at all times.
There are some cases when the remains of an individual contained bone fragments of a different 
person (1038, 1050, 1055 and 1157). Here – as opposed to the above described examples – rather than 
particular skeletal elements being present, only random fragments of other individuals occur, therefore 
intentionality can be ruled out. The use of the same location for cremation could explain the appearance 
of such random bone fragments. Carrying out cremation in a commonly used location, in the so-called 
bustum is well-known from the Celtic world – e.g. Clemency (Metzler Et Al. 1991); Westhampnett 
(Fitzpatrick 2000, 24–25, fig. 27) –, but at Ludas the existence of a communal funerary location can only 
be assumed as such structure was not documented. Nevertheless in most cases according to anthropologi-
cal data it is clear that the cremations were carried out at different locations.
The cremated remains of Ludas 
were recovered from diverse archaeologi-
cal contexts. Cremations were generally 
placed into a rectangular-shaped grave-
pit with straight walls and a flat base. 
The remains were either scattered on the 
bottom or were piled up in a little heap. 
This heap of bone fragments could be 
round, oval or rectangular. The burnt and 
deformed metal ornaments were found 
mostly among the human remains, as well 
as occasionally separately.
By examining the position of the 
ashes within the grave it can be observed 
that the remains form either a circle or an 
oval or a rectangle. It often occurs in Iron 
Age burials – and at Ludas as well (e.g. bur-
ials 655, 660 and 726) – that the cremated 
bones were placed in a larger bowl or jar 
functioning as funerary urns. Placement 
Fig. 4. Unburned bronze fibula on cremated human remains  
in grave 962.
Fig. 3. Position of cremated human remains in 
grave 711.
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of human remains in containers (such as a vessel) is also well-known from Iron Age burials. Most recently 
Le Goff analysed the various forms of cremated bone depositions in the La Calotterie cemetery in Belgium 
dating to the middle La Téne period. She argues that the remains deposited in circles were originally put 
into perishable containers, presumably into pouches made of leather or textile (enveloppe souple by French 
terminology). She also mentions examples for rectangular and scattered deposition of ashes (Le Goff Et 
Al. 2009, 116–123). Analogues for perishable containers were documented in the cemetery of Ludas as 
well. By examining the archaeozoological material Méniel (2006, 345–366) has shown that the positions 
of certain bones imply the use of rectangular containers in graves. On these grounds the employment of 
perishable containers can be assumed in the Ludas burials with relative certainty.
Ashes deposited in circular heaps were most possibly placed in circular containers, like in wooden buck-
ets, wicker baskets, leather or textile pouches (Fig. 6). In some cases, on top of the heaps of cremated remains, 
unburnt metal ornaments, chiefly fibulae were recorded (e.g. 962, 1050, 1057, 1157). Since no sign of heat 
exposure was detected on the fibulae, these objects were unlikely parts of the garment worn during the crema-
tion process. This phenomenon raises the possibility that the remains were placed into textile pouches held 
together by fibulae (Fig. 4). Rectangular depositions of ashes – similarly to the rectangular deposition of ani-
mal bones – were presumably put in wooden containers, e.g. wooden tray, wicker basket, etc. (Fig. 5).
Fig. 5. Examples of deposition of cremated human remains and its hypothetical interpretations.
Within the group of cremations, burial 1282 represents a unique burial practice at Ludas. Here, 
besides vessels containing food offerings, the majority of burnt bronze objects were collected from the 
remains of the pyre and were piled in a small heap. A layer consisting of charcoal, cremated human bones 
and melted bronze ornaments implies that the vestiges of the pyre were scraped into the southern part of 
the grave (Fig. 6). Similar, a possibly even more intriguing situation was documented in burial 734 where 
most of the ashes were placed in the eastern side of the grave, outside of the burial wooden box (Fig. 7). 
In these cases it can be assumed that the pyre was erected directly adjacent to the grave, which after the 
cremation of the body finished was scraped into the grave.
Finally it is worth noting that burnt animal bones were also found among the cremated human 
remains. This was the case in the majority of cremation burials excavated at Ludas, however the proportion 
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of animal bones was very small compared to the human remains. The only exception was burial 686, 
where a large amount of burnt archaeozoological material was recovered. Burnt animal bones were with-
out exception mixed with cremated human bones in the grave – as opposed to separate food offerings – 
thus certain animal parts or entire animal were placed on the pyre together with the body.
Fig. 6. Ashes with cremated human bones in the south part of grave 1282.
Fig. 7. Cremated human remains outside of burial wooden box in grave 734.
In summary can be concluded that analysis of cremated human remains besides basic physical 
anthropological information (such as the determination of age and sex) yields data on burial practice 
and circumstances of deposition. From this point of view archaeo-anthropological results derived from 
the cemetery of Ludas are unique in the Carpathian Basin. Similar information on other burial grounds 
from the region is relatively scarce. On the other hand La Tène cemeteries in France examined by the same 
method are too geographically distant to be suitable comparative analogues for population estimates. By 
examining the burial rite it became clear that the construction of the cremation process and the ritual 
circumstances of the burials documented in the cemetery of Ludas are very similar to details recorded in 
the Bourgogne, Picardie and Champagne-Ardennes Celtic burial grounds (Baray 2003). In other words, 
these burials only contained certain skeletal elements demonstrating that cremated human remains were 
carefully selected from the vestiges of the pyre. Archaeo-anthropological data shows that communal use of 
cremating locations (fragmented remains of other individuals were mixed with the ashes of the deceased) 
The diverse position of cremated bones in graves is also intriguing, furthermore there is evidence of tem-
perature control during the cremation process. To compare the data from Ludas with other cemeteries 
in the Carpathian Basin, more excavations will be necessary where the archao-anthropological approach 
can be applied. From this point of view the ongoing physical anthropological analysis of the cemetery of 
Sajópetri–Homoki-szőlőskertek will be significant.
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Appendix 1 
Summary of osteological analysis of material from the cemetery of Ludas
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651 undetermined / no available data
654 med mi hom female adultus-maturus 250,45 60,10 24
655 med mi-me hom female adultus-maturus 87,88 32,51 37
656 poor mi 0,75 0
657 med mi-me hom female adultus-maturus 72,99 32,84 45
658 poor mi 9,44 0
659 med mi-me hom female adultus-maturus 287,18 68,92 24
660 med mi hom female ? adultus-maturus 10,4 4,78 46
661 poor mi hom female ? adultus-maturus 51,23 25,10 49
662 med mi-me hom female adultus-maturus 231,12 161,78 70
664 undetermined / no available data
665 med mi het adultus 66,7 16,00 24
669b poor mi hom female adultus-maturus 52,16 36,51 70
670 poor mi het adultus-maturus 68,9 28,93 42
683 undetermined / no available data
685 poor mi hom female adultus-maturus 121,35 23,05 19
686 med me het male adultus-maturus 401,51 96,36 24
692
undetermined / no available data693
695
699 1 med mi-me het female adultus-maturus 111,26 56,74 51
699 2 med mi-me het child infans I
703 med mi-me hom male adultus-maturus 110,59 38,70 35
708 med mi-me hom male ? adultus-maturus 240,33 28,83 12
709 undetermined / no available data
711 1 med mi-me hom female adultus 646
711 2 med mi-me hom female ? adultus-maturus
725 1 poor mi hom adultus-maturus 362
725 2 poor mi hom child infans I
726 poor mi het female adultus-maturus 161
729 med mi hom male adultus-maturus 103,23 30,96 30
731 poor mi 1,35
733 undetermined / no available data
734 med mi-me hom male adultus-maturus 389
740 poor inhumation female ? adultus
801 poor mi hom adultus-maturus 120,21 18,03 15
879 med mi-me hom male adultus-maturus 147,24 66,25 45
882 poor hypermi hom child infans I 52,31 9,93 19
883 undetermined / no available data
904 med mi-me hom male juvenis 193,37 98,61 51
951 med inhumation female adultus
953 poor mi hom female ? adultus-maturus 42,89 2,14 5
954 poor
955 med mi hom adultus-maturus 3,23 0,61 19
958 med mi hom female adultus-maturus 175,17 87,58 50
960 undetermined / no available data
961 med mi hom adultus-maturus 146,72 5,86 4
962 med mi hom adultus-maturus 418,8 259,65 62
965
undetermined / no available data
988
989
990
992
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995 poor mi 2,35 0
996 med mi hom adultus-maturus 13,17 1,18 9
998 med mi hom male ? adultus-maturus 321,83 25,74 8
1003 med mi hom adultus-maturus 33,38 1,66 5
1005 med mi hom adultus-maturus 48,78 6,34 13
1006 undetermined / no available data1008
1009 1 med mi-me hom male adultus-maturus 343 264,11 77
1009 2 med me hom female adultus-maturus
1010 med mi het child infans I 199,49 71,81 36
1023 med mi het adultus-maturus 23,1 22,86 99
1030 undetermined / no available data1036b
1038 poor mi hom female adultus-maturus 125,37 62,68 50
1050 med mi hom male adultus-maturus 671,9 456,89 68
1051 med mi het child infans I 50,41 9,57 19
1054
1055 med mi hom male adultus-maturus 320,6 150,68 47
1056 med mi hom male adultus-maturus 224,3 150,28 67
1057 good mi-me-ma hom adultus 537
1139 1 med mi hom child infans I 138
1139 2 med mi hom child infans I
1140 med mi hom adultus-maturus 152,51 42,70 28
1155 poor inhumation
1156 poor hypermi
1157 med mi hom child infans I 119,8 11,98 10
1241 med mi hom adultus-maturus 65,88 25,69 39
1267 1 good mi-me-ma hom female adultus-maturus 526
1267 2 good mi-me-ma hom child infans I
1274 poor inhumation
1282 poor mi
1286 med mi-me hom male adultus-maturus 279,63 117,44 42
1288 poor hypermi-mi hom male adultus-maturus 61,83 22,87 37
1289 undetermined / no available data
1290 med mi-me hom male ? adultus 106,76 43,77 41
Overall mass 9501,85
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